The presence of other firms in a foreign market can have a double-edged effect of the profitability of new entrants. Firstly, a larger presence of other firms implies more competition and thus lowers the earnings prospects of new entrants. Secondly, there might be positive spill-over effects between the activities of new and old entrants, which can lead to clustering effects. Such clustering of firms in foreign markets has been documented in the empirical literature on foreign direct investment (FDI) of nonfinancial firms, but little evidence is available for banks. This paper analyses whether banks have a tendency to cluster abroad and whether smaller banks in particular invest in markets where other banks are already present. We use firm-level evidence on the foreign direct investments of German banks for the period 1997-2000 to test this hypothesis. Our results suggest that German banks are indeed more active in markets in which other German banks are already present. However, once we control for countryfixed effects, the negative competition effect dominates.
Non Technical Summary
Banks face a trade-off in assessing the value of the presence of other banks when choosing the location of their international investments. Firstly, a larger presence of other banks implies more competition and thus lowers the earnings prospects of new entrants. Secondly, there might be positive spill-over effects between the activities of new and old entrants, which can lead to clustering effects. Such clustering of firms in foreign markets has been documented in the empirical literature on foreign direct investment (FDI) of non-financial firms, but little evidence is available for banks. Independently of the different measures we use for the activities of other banks, there is strong evidence that individual banks have higher investments in markets where other German banks are active as well. This result could be taken as evidence for clustering effects. But it can also be an indicator that there are further country-specific factors, which are not included in the analysis but nevertheless important for the decision making process in the banks' central offices. Including that in the analysis leads to the result that activities of other banks seem to have a negative impact on the foreign investments of German banks. These results are consistent with a competition effect rather than a clustering or agglomeration effect. If anything, results suggest that clustering might be somewhat more important for the small banks than it is for the large banks. 
Nichttechnische Zusammenfassung

Clustering or competition?
The foreign investment behaviour of German banks
Motivation
International banking has expanded rapidly over the past few decades as is shown by a growing number of mergers and acquisitions in banking and by increased cross-border lending. Regional and sequential patterns of banking internationalisation, however, differ for banks from country to country. Spanish banks, for instance, have made significant inroads into the banking markets of Latin America, as have Austrian banks in the transition economies of central and eastern Europe. Similarly, German banks' activities abroad cluster in a few countries such as Luxembourg, the United Kingdom, and the United States. More recently, German banks have also moved into the transition economies. One reason for these uneven patterns of international expansion might be positive spill-over effects that the presence of home-country banks has on the profitability of new entrants from that same country.
Banks face a trade-off in assessing the value of the presence of other banks when choosing the location of their international investments. Firstly, a larger presence of other banks implies more competition and thus lowers the earnings prospects of new entrants. Secondly, there might be positive spill-over effects between the activities of new and old entrants, which can lead to clustering effects. Such clustering of firms in foreign markets has been documented in the empirical literature on foreign direct investment (FDI) of non-financial firms, but little evidence is available for banks.
For non-financial firms, there is a large body of theoretical and empirical evidence demonstrating the importance of agglomeration effects which lead to the clustering of firms in certain markets. (For recent contributions and surveys of the literature see Barry et al (2001) and Crozet et al (2003) .) Reasons for the presence of agglomeration effects, which are stressed in the theoretical literature, are knowledge spill-overs between firms, access to labour markets in specialised factors, the scope for backward and forward linkages, and signalling 2 effects which lower information costs (Barry et al 2001) . Empirical work testing the presence of these agglomeration effects has so far focused mainly on manufacturing firms, finding evidence in favour of agglomeration effects for British and US investment in Ireland (Barry et al 2001) , foreign direct investment in France (Crozet et al 2003) , for Japanese investment in Europe (Head and Mayer 2002) , or for Japanese firms in the United States (Head et al 1995) .
As far as the banking literature is concerned, there is one paper that studies the followingbehaviour of small versus large banks. Barron and Valev (2000) have formalised the idea that small banks are less likely to go abroad than their larger counterparts and, if at all, are more likely to follow other banks. Barron and Valev have a theoretical model which focuses on wealth constraints as barriers to international investment. They argue that investing abroad requires a (fixed) investment in information on foreign markets. Smaller banks, being more wealth-constrained than larger banks, have less of an incentive to incur this fixed cost. If these smaller banks go abroad, they would, according to this model, have an incentive to follow the behaviour of (presumably better informed) larger banks. We use a new and unique dataset which comprises data on the foreign direct investments and on the balance sheets and income statements of German banks. Using these data, we can analyse not only whether banks invest abroad but also how the relevant decision is influenced by the size of banks. That is, we can test whether the following behaviour differs for small and large banks.
Studying the German banking sector is particularly interesting in this context because this sector is characterised by a significant dichotomy between some large, international banks and a number of small, local and regional banks. The importance of banks' foreign activities 3 illustrates this point. Whereas, for the large commercial banks in Germany, foreign borrowing or lending accounted for about half of their balance sheet total in 2001, the corresponding figure for the savings banks was in the order of no more than 1-3% (OECD 2002).
Our analysis proceeds in three steps. In Section 2 below, we briefly review earlier evidence on clustering in banking markets. In Section 3, we describe our data and the differences in the international activities of small and large banks. Section 4 presents regression results. We start with regressions explaining FDI of banks both for the full sample and for banks of different size. We then account for whether banks cluster in specific markets, and we test whether these clustering effects are more or less important for the smaller banks than for the larger banks in the sample. Moreover, we try to disentangle the clustering from the competition effect.
Clustering of banks: earlier evidence
Although the clustering of investors in foreign markets and herding behaviour have been an important area of research in the finance literature, only a few papers have looked at evidence for banks. An exception to this is the work undertaken by Barron and Valev (2000) , and we therefore review their main arguments here. Barron and Valev start with a theoretical model which assumes that investors -ie banks -have access to two international investment opportunities. Investors can either buy a risk-free asset or a risky asset. They have the option to learn more about the characteristics of the risky asset by purchasing a signal and thus information about this investment opportunity. The costs of purchasing this information are fixed. Therefore, the level of investors' wealth enters the decision problem: the higher the level of wealth, the more information is purchased. As an alternative to purchasing information on the market, investors may try to infer from the behaviour of other investors what the signal might have been. The model predicts that there will be a leader-follower behaviour of investors and that the less wealthy investors will be more prone to herding than the wealthy investors.
From their model, Barron and Valev (2000) derive two main testable implications: (i) changes in the investment behaviour of large ("wealthy") banks trigger changes in the investment behaviour of smaller banks, and (ii) the intensity of the follower-behaviour of smaller banks depends on the degree of persistence in the underlying economic conditions of the host economy. The degree of persistence matters because a higher persistence implies that lastperiod signals are informative with regard to current conditions. Hence, more useful information can be gained from observing the behaviour of investors in the past.
The model is tested on semi-annual data on the short-term foreign assets of US banks in 40 host countries for the period 1982-1994. Data on longer-term assets are included as robustness 4 checks. Large and small banks are defined according to their total assets and total capital. Medium-sized banks are excluded. The main empirical testing strategy is to use changes in lending for large and small banks and to test for Granger non-causality between the two. The hypothesis is that changes in the cross-border lending of large banks cause changes in the lending of smaller banks but that the reverse does not hold. Also, lending by large banks is interacted with proxies for the degree of persistence in economic conditions. Regression results confirm both of the hypotheses stated above: there is a stronger link between the lending of larger banks and that of small banks than there is in the reverse case, and this link is stronger, the more persistent economic conditions are.
While work by Barron and Valev (2000) looks for evidence on herding behaviour in the international lending of small and large banks, work by Chang, Chaudhuri, and Jayaratne Results suggest that such clustering is indeed important: even after controlling for factors affecting expected profitability, new branch openings tend to succeed those of other banks.
Adopted to the issue of FDI, their empirical analysis is based on a profit function for foreign branches which takes the following form:
where t ij, π are the profits for bank i from operating a branch in country j, it X is a vector of bank-specific factors for bank i, jt X is a vector of country-specific factors, jt FDI is a proxy for the activities of other banks in country j, and ijt ε is an error term.
Rather than estimating the above profit equation directly, Chang et al (1997) use the investment of bank i in a given region ( t ij FDI , ) as the dependent variable. The reason for this specification is that the higher are the profits from operating branches in a given region, the larger will be the investment of bank i. Hence, the equation to be estimated is given by
The proxy for the activities of other banks is included as a measure for the intensity of competition in the country in question. Hence, as in equation (1), the expected coefficient on the activities of other banks 2 β is expected to be negative if more activities of others have a negative impact on the profitability of bank i owing to increased competition. The expected impact of jt FDI would be positive, however, if herding and agglomeration effects were at work.
5
The work by Chang et al (1997) is closely related to work on FDI of non-financial firms that tries to test for agglomeration effects. One route typically taken in this line of research is to use the FDI of other firms in order to explain the FDI of an individual investor. Head and Mayer (2002) use such an approach to analyse the FDI of Japanese firms in Europe. They include the number of Japanese affiliates in Europe as a regressor in order to control for agglomeration effects. This variable has a positive and significant impact on FDI, even if a full set of country dummies is included. This indicates that agglomeration effects are present and that these effects dominate possible competition effects. However, the authors also argue that the hypothesis that observed agglomeration merely reflects omitted exogenous location attributes cannot be falsified. Barry et al (2001) try to distinguish empirically between an 'agglomeration' and a 'demonstration' effect. The 'agglomeration' effect is related to knowledge spill-overs, access to a thick labour market, and to the scope for exploiting backward and forward linkages. The 'demonstration' effect is related to the fact that investment takes place under uncertainty and that the presence of other (home or host-country) firms in a given market may be taken as a positive signal for new entrants to enter that market as well. Hence, it is similar to the information spill-over stressed in the model by Barron and Valev (2000) . Owing to the differences in the production process of banks and manufacturing firms, it might be expected that 'demonstration effects' and access to specialised labour markets are the most important factors behind a possible clustering of banks. In studying the locational choice of British and US investors in Ireland, Barry et al (2001) find evidence of the demonstration effect for investments of both British and US firms. The agglomeration effect, in turn, is found only for US firms.
Finally, Crozet et al (2003) take detailed account of the locational choices of foreign investors in France. While also focusing on the investment decisions of manufacturing firms, their study is interesting for the present paper because they show that the nationality of firms matters for location patterns, that there is a learning process in investment decisions, and that firms cluster with their competitors. At the same time, there is heterogeneity in these effects among investors from different countries: while proximity to other foreign and French firms has a positive impact on location choices, proximity to firms from the same home country has a positive effect for some investors (Belgium, UK, Japan), is insignificant for others (Germany, USA, Switzerland), and has a negative effect for a last group of source countries of FDI (Netherlands, Italy).
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The data
The empirical analysis in this paper is based on a new firm-level dataset. This dataset consists of data retrieved from the German foreign direct investment stock statistics and the balance sheet and income-statement statistics for German banks. Since the firm-level information contained in these datasets has not been used previously for an analysis of German banks' foreign direct investments, 2 it is useful to describe the data and some of the main transformations that were necessary to bring the data sources together. We also report descriptive statistics using this dataset.
Construction of the dataset
In addition to information on host-country characteristics which will be described below, data used in this paper are taken from two data sources. We use balance sheet statistics and income statements for German banks and FDI statistics. Individual data, however, are not available for a time period that fully overlaps. Hence, the combined dataset contains data for four years (1997) (1998) (1999) (2000) .
The starting point for merging the data from the two sources was the monthly balance sheet statistics for German banks. This supplied the information for constructing a dataset containing all German banks in existence throughout the period under review. For each of these banks, year-end information on equity capital, total assets, yields from operational business (taken from the income statements), and on the claims and liabilities to resident and non-resident banks and non-banks have been retrieved. The latter have been used to calculate the ratio of cross-border claims (liabilities) to total assets as a measure for the internationalisation of the bank in question.
The FDI micro-dataset contains data from annual full sample surveys on direct investment stocks carried out by the Deutsche Bundesbank. 3 The dataset starts in 1989 but includes time series for individual enterprises only from 1996 to 2000. For earlier periods, individual data are available but the data cannot be linked over time because company codes prior to 1996 have been irreversibly recoded. The data collected by the Bundesbank mainly contain information from enterprises' balance sheets that is needed to calculate the primary and secondary direct investment stocks of non-residents in Germany and of residents abroad.
From this dataset, the figures for the consolidated amounts of primary and secondary outward 7 direct investment per direct investment enterprise (affiliate) 4 have been added. For banks acting as direct investors, loans and trade credits due to the investor by an affiliate (ie loan capital for non-bank-investors) are, in most cases, not counted as FDI. Hence, only data for FDI in equity capital have been used. These data include profits or losses for the current financial year because they are taken from the balance sheet before the allocation of net income. This means that the "original" FDI data include profits to be distributed and thus part of the profits to be repatriated. In order to prevent the latter from entering our FDI data, profits or losses for the current financial year have been deducted. Reinvested earnings therefore appear in next year's revenue reserves or profit carried forward.
Stock data are aggregated by the country of the foreign affiliates. The number of affiliates that a given investor maintains in a specific host country is calculated during the aggregation procedure and is included in the combined data.
Even though FDI data are aggregated by destination country, some 55,000 reports of around 2,600 German banks are included in the dataset. In 2000, these banks returned reports on some 1,150 foreign affiliates residing in more than 60 countries, resulting in around 350 FDIreports at the country level. Nevertheless, more than 1,000 of the 2,600 banks in the sample do not report FDI. These are the domestic banks that we use as a control group in our empirical analysis below.
Stylised facts
This section provides descriptive statistics for the data used in the analysis. Unless otherwise stated, all data are for year 2000. Table 2 in the appendix provides further summary statistics.
We use the sub-sample of banks reporting FDI to distinguish small banks from large banks (see Table 3 ). Hence, we define small banks as those with total assets below €49.1 billion (53 banks) and large banks as those with assets exceeding €49.1 billion (22 banks). For the period under study, these cut-off points roughly correspond to the 75% quantile of the asset values of the banks that report FDI. In terms of the full sample, all of these banks are actually the larger banks.
Of the 192 countries which are included in our analysis, FDI actually takes place in only 64.
In the six (three) host countries with the highest amount of German banks' direct investment (that roughly corresponds to a fraction of 10% (5%) of the 64 countries) around 83% (72%) of 8 German banks' total FDI is located. These figures give a quite good impression of the concentration or clustering of German banks' affiliates abroad. small banks are active -on average -in only two countries, the corresponding figure for the large banks is ten countries. In terms of the number of affiliates per country which they maintain, the difference is less pronounced (two and three for the small and large banks, respectively). Table 3 describes the importance of FDI relative to the banks' balance sheet total for small and large banks. Figure 2 visualises the differences, using three different measures of the importance of FDI. The interesting observation which may be taken from this graph is that the FDI of small banks is relatively unimportant from the point of view of both the actual amounts invested and the importance of FDI relative to the banks' balance sheet total.
According to both measures, the FDI of small banks accounts for only a fraction of total FDI.
However, since small banks are more numerous than large banks, the smaller banks in the sample account for a quite significant fraction of the reports on FDI received by the Bundesbank. In fact, about one-third of all reports on FDI are those submitted by smaller banks.
In summary, the first two measures of the importance of FDI of smaller banks presented in Figure 2 suggest that the fixed costs of FDI are indeed important, and it seems to be the larger banks that find it easier to shoulder these costs. The last piece of observation, the number of activities, shows that borders do not generally prohibit smaller banks from expanding internationally, and we will thus shed more light on the determinants of bank FDI in the following section.
Empirical results
This section analyses the determinants of the foreign direct investments of small compared with large banks. FDI in foreign markets involves substantial fixed costs. Also, banks have a significant degree of uncertainty about the profitability of FDI. Hence, following the logic of the model by Barron and Valev (2000) , smaller and presumably more wealth-constrained banks are more likely to try to infer information about investment opportunities from the behaviour of others. This, in turn, might show up in smaller banks displaying a greater propensity to invest in markets where other banks from the same home country are already present. Before we test for evidence of such clustering effects in our data, we describe the empirical model we use and the results of baseline regressions for the determinants of FDI of German banks by bank size.
Empirical model
The empirical analysis of this paper is based on an extended gravity equation. Essentially, gravity equations relate the magnitude of bilateral economic activities between countries to geographical distance and the size of the economies. When applied to cross-border financial transactions, these equations are enriched by a number of variables capturing barriers to the integration of markets, such as regulations and information cost variables, ie by variables that affect the profitability of investing abroad. Hence, we essentially estimate equation (2) above.
In addition to a vector of bank-specific explanatory variables and a vector of country-specific explanatory variables, we include time-fixed effects to control for the time dimension of our data and to capture possible trends. The dependent variables and some of the explanatory variables (assets, distance, GDP, risk) are entered in logs.
Since we have bank-level data for all German banks, we can model not only the determinants of the foreign activities of these banks but also the characteristics of banks which do go abroad in contrast to those banks which stay national. The natural candidate for studying this choice is a Tobit model. This model makes it possible to separate the decision of banks on whether to expand internationally from the decision on how much to invest to a given market.
Unlike coefficient estimates obtained from OLS regressions, Tobit coefficients cannot readily be interpreted in terms of the impact of the explanatory variable on the dependent variable.
Rather, we need to obtain the marginal effects of each coefficient that indicates the change in the probability of being uncensored (ie having a positive value) and the change in the amount invested, given an observed activity. According to McDonald and Moffit (1980) , the marginal effect of i x on ij y in a Tobit regression may be decomposed into two components:
Hence, the impact of a change in x i on the expected value of the dependent variable ij y can be decomposed into, first, the impact on the conditional mean of ij y given that positive values are observed and, second, the impact on the probability that the observation will fall in the positive part of the distribution.
In terms of the interpretation of the marginal effects, it is important to note that the marginal effects for continuous variables are real "marginal" effects whereas those for dummies are calculated for a change in the variable from 0 to 1. A problem occurs with the marginal effects for ordinal variables, because the software we use calculates standard marginal effects in these cases. Hence, for those variables, the marginal effects given in the tables do not accurately reflect what would happen if the variable were to change from one possible realisation to another. This means that the magnitudes of different marginal effects are difficult to compare, and we refrain from providing such interpretations across variables in the text.
Generally, in qualitative terms, we obtain the same results for the two marginal effects, ie for the probability of being uncensored and for the expected value of the dependent variable conditional upon being uncensored. Therefore, and in order to save space, we report the two marginal effects only for the baseline regression results and restrict ourselves to the unconditional marginal effect thereafter.
Baseline regression results
Before testing for evidence on agglomeration effects, we run a set of baseline regressions for banks of different size. We regress the amount of FDI abroad on bank-specific and countryspecific variables. The analysis is restricted to OECD countries. 5 Table 4 summarises our first set of regression results. We use the size of banks, their profitability, and their degree of internationalisation to capture bank-specific determinants of banks' foreign direct investments. 6 Additionally, we include dummy variables for the type of bank (commercial, savings, and cooperative banks). Foreign banks, ie dependent German branches of banks headquartered outside Germany, building and loan associations as well as the Bundesbank, its affiliates and branches have been excluded from our sample. Promotional banks are included; omitting them does not affect any of the results significantly.
Bank-level explanatory variables
Our findings confirm the results of earlier work on the determinants of international mergers and acquisitions in banking. This shows that larger banks tend to maintain larger presences abroad (Focarelli and Pozzolo 2001) . We also control for the profitability of the reporting bank by including banks' yields from operational business, scaled by total assets. We find a positive coefficient. One explanation for this is that more profitable banks seek investment opportunities in foreign markets and have more cash flow to finance foreign investments. This result would be consistent with the model by Barron and Valev (2000) , which implies that wealth constraints might be major impediments to the international expansion of banks.
We include a measure for the degree of internationalisation of the reporting bank. To compute this measure, we use the sum of cross-border lending and borrowing as reported in the appendices to the balance sheet statistics, scaled by total lending and borrowing. It might be objected that this variable is endogenous because our dependent variables capture proxies for the internationalisation of banks as well. However, we do not believe that endogeneity is a serious concern because we use aggregated data for the individual bank rather than bilateral assets and liabilities in a given reporting country. Our results strongly suggest that more international banks also hold larger investments abroad. 12
Country-level explanatory variables 7
FDI of financial institutions may also be expected to respond to characteristics of the host country which can be grouped into proxies for market size, geographical, cultural and economic distance between countries, the degree of (macroeconomic) stability, and the degree of countries' regulatory restrictions.
Gross Domestic Product (GDP) (in logs) is included to control for market size in general.
Additionally, we use the ratio of bilateral trade between Germany and a given host country relative to host-country GDP as a proxy for the intensity of trade relations. Since international banking activities are, to a large extent, related to trade, this variable is a measure of the demand for banking services, and we expect a positive coefficient. Since we are using firmlevel data as the dependent variable, potential endogeneity of bilateral trade is not an issue.
Both proxies for the size of the foreign market have a positive sign. Hence, the realisation of economies of scale is one main reason why banks go abroad. A significant impact of trade on the internationalisation of banks has often been interpreted in terms of banks following their customers abroad, although the direction of causality has remained somewhat unexplored.
Although we cannot link banks directly to their individual customers, we note that the positive impact of trade would be consistent with such a story.
Some country-specific variables are used to capture gravity-type factors and cultural similarity. Geographical distance, measured by the "great circle distance" between Berlin and the capital city in the host country in kilometres, is expected to lower the FDI of banks.
Larger distance might be an impediment as it leads to higher communication and information costs and because it restricts face-to-face communication and networking. Moreover, a greater distance also reflects differences in culture, language and institutions (see, for example, Berger et al 2003) . Results confirm this expectation: distance is negative and significant.
We use different variables to control for the stability of the host economy and its regulatory structure.
The GDP deflator is used as a proxy for inflation. The impact of inflation on FDI is not clearcut a priori. First, we expect inflation to have a negative impact because of the increased 7 All data denominated in foreign currencies (eg the data retrieved from the World Bank's World Development Indicators CD-ROM) are converted into euro. For the period 1997 and 1998, foreign currencies are converted into DM and then into euro, using the fixed conversion rate for the Deutsche Mark which is DM1.95583/€1. For year-end data, year-end exchange rates are used, whereas other data such as the GDP figures are converted using the average exchange rates of the year in question.
13 macroeconomic instability that it implies. Second, higher inflation might also have a positive impact on the nominal dependent variable we are using. In our data, the second effect dominates, ie higher inflation increases the (nominal) value of FDI in a given host country.
The level of inflation is only one measure of the riskiness of the host economy. Focusing on macroeconomic stability, it does not take into account the risk of expropriation and of political risk in general. Therefore, we include risk as a composite index of country risk, taken from various issues of Euromoney. This variable has a higher score when country risk is small. We find a positive coefficient, which implies that lower risk indeed encourages the FDI of banks.
The degree of regulation in banking is captured through different indicators.
o We include the degree of economic freedom in banking. The expected sign is negative since the measure assigns a higher index number to countries which have in place regulations on the activities of banks. We find this variable to have an insignificant effect, however.
o We include a proxy for the severity of regulations on cross-border capital flows. Capital controls is a dummy, which is set equal to 1 if countries impose controls on cross-border financial credits. We find that banks conduct less FDI in countries which have capital controls in place and thus a negative coefficient.
o We include two measures of the quality of the host country's supervisory system. Barth et al (2001) have compiled a comprehensive dataset on banking supervision around the globe. From this database, we follow Buch and De Long (2003) and construct two indices which capture the power of the banking supervision authorities to intervene in banks (supervision) and the transparency of the supervisory system (transparency). Both indicators assume higher values as the quality of the supervisory system improves, ie as supervisory power and transparency increase. German banks seem to appreciate strict regulatory systems: the signs for both of these variables are positive.
In sum, we find three coefficients for the regulatory variables (supervision, transparency, and capital controls) which are in line with expectations, ie the less regulated the capital account regime is and the stricter supervision is, the more FDI takes place.
Finally, we add a dummy variable 'EU' which is set equal to 1 for countries that are members of the European Union. Contrary to expectations that the single market might have promoted cross-border entry, we find an insignificant sign. The reason could be that the single market programme has also eased cross-border lending, thereby reducing incentives to engage in FDI.
14 Note that we do not include a dummy for the presence of a common border as a proxy for information costs. The same holds for a common language dummy. The reason why we do not include these variables is that countries sharing a common border with Germany, or which are German-speaking, tend to be captured through the EU dummy and are geographically close to Germany. Hence, including additional dummies makes it difficult to interpret the remaining dummies and, in particular, the distance variable. We did, however, test the influence of a common language dummy and found that this is more important for small banks than it is for large banks.
Small banks compared with large banks
Results in Table 4 also show some differences between the determinants of FDI of small and large banks. 8 Interestingly, differences between these two groups of banks are minor. In fact, there are only three variables for which we obtain different results: The positive impact of the degree of banks' internationalisation on the amount invested in their foreign affiliates is driven by the small banks in the sample. For the large banks, internationalisation is slightly negative or insignificant.
The positive impact of inflation, by contrast, is driven only by the large banks in the sample. Likewise, the positive impact of GDP stems only from the larger banks in the sample. This is consistent with the hypothesis that smaller banks seek their market opportunities in relatively small niche markets. These smaller markets are not attractive from the point of view of the larger banks because they do not provide sufficient opportunity to realise economies of scale.
In terms of explanatory power, we achieve the best fit for the full sample (pseudo R 2 of 0.37).
The R 2 falls to 0.28 and 0.14 for the small and large banks, respectively. Hence, some of the explanatory power that we obtain in the full sample is actually driven by the heterogeneity across banks of different size.
Do banks cluster?
Having shown the general determinants of banks' foreign investment strategies, we next turn to the question of whether clustering is important in international investment decisions by German banks. More specifically, we test the extent to which banks are attracted to a given host country where other German banks are already active. We use the aggregated FDI of other German banks in a given market as an additional explanatory variable (see, for example, Head and Mayer (2002) or Chang et al (1997) for a similar strategy). Investment of the bank under study is excluded from this number. To avoid problems of multicollinearity, we use the residual of a regression of aggregated FDI on the remaining explanatory variables.
One interpretation of aggregated FDI is that it captures agglomeration effects, ie the presence of other (German) banks in a given market could create positive spill-overs. It is, however, also conceivable that the presence of other banks captures omitted variables which attract all banks to a certain market. Since aggregated FDI might simply be capturing country-fixed effects, we additionally present results including additionally a full set of country-fixed effects (see column 4 of Tables 5, 6, and 7).
Proxies for agglomeration effects
In order to proxy for the activities of other (German) banks on foreign markets, we distinguish between the impact of the number of foreign banks abroad and the average amount of FDI invested in a particular market ( FDI ). Hence, we split up the investment of other banks in market j in period t into the following two components:
By splitting up the investment of other banks into these two components, we address the issue raised by Claessens et al (2001) that the impact of foreign entry on the profitability of domestic banks depends on the number of banks entering rather than on their market shares, ie the amount which they have invested. Here, we look at a related issue, namely the impact of the activity of other German banks on new entrants.
Aggregated FDI
Before splitting up the investment of other banks into its components, we use the sum of FDI of others ( ) jt FDI as an additional regressor. Results for regressions including the sum of the FDI of other banks in addition to the explanatory variables discussed above are given in Table 5 . In our data, the presence of other banks in a given market is attracting other banks to this market as well. The FDI of others is significant in all equations, and the pseudo R² increases slightly.
The next interesting observation that we make after including other banks' aggregated FDI as an additional regressor is that most results for the full sample and for the large banks remain relatively unchanged (see Table 4 compared with Table 5 ). The only variable that changes significantly for all sub-groups is the variable capturing banking freedom, which is now negative and significant throughout. Generally speaking, including other banks' FDI has the greatest impact on the macroeconomic variables affecting the FDI of small banks. Distance and transparency, for instance, now become insignificant for the small banks, and risk becomes negative. One interpretation of this result is that smaller banks seek their market niches in those countries which, at first sight, appear to be relatively unattractive.
Next, we include a full set of country dummies (see column 4). This allows testing whether the positive impact of the FDI of others does indeed capture agglomeration effects or is rather the reflection of omitted variables. These are likely to be captured in the country-fixed effects.
One set of variables that is particularly robust against the inclusion of country fixed effects are the bank-specific variables. These remain significant, retain their signs and an almost identical magnitude. This is not very surprising, given that the country-fixed effects are unrelated to bank-specific factors.
Out of the variables capturing country-characteristics, only one variable is quite unaffected by including country-fixed effects: risk remains positive and significant. Most of the remaining country effects, including inflation, freedom, supervision, and transparency, by contrast, become insignificant. Obviously, the country-fixed effects capture the cross-country variation in these variables.
Including country-fixed effects has a significant impact on the sign of the FDI of others as well: this variable switches from being significantly positive to being significantly negative.
This result provides an initial indication that the interpretation of activities of other firms in terms of agglomeration or clustering effects might be misleading if country-fixed effects are not included. Our results now suggest that the competition effect dominates.
Number of other banks' affiliates
Including the aggregated FDI of other banks in a foreign market as a proxy for agglomeration effects has the disadvantage that it is not possible to distinguish between effects of the number of competitors and effects of the average size of their foreign affiliates. To give an example:
there might be a country where only a few German banks are active but where these banks have made large foreign investments. Aggregated FDI in this country might be similar to that in a country where many banks operate but where the average volume of investment is small.
In order to differentiate these effects, we thus include the number of banks, ie a count variable, instead of the aggregated FDI of other German banks as a regressor. Again, we use the residual of this variable of a regression on the remaining explanatory variables in order to reduce multicollinearity in the data. Results are presented in Table 6 .
As for aggregated FDI, we find strong evidence for a positive effect of the other banks' presence: the number of other banks' affiliates is strongly significant for the full sample as well as for the sub-samples of small and large banks. Including the number of other banks' affiliates also leaves most coefficients unchanged compared with the baseline regression (Table 4 ). The only exception is GDP, which is now significant and positive for the small banks as well. Essentially, the same effects are obtained when we include the number of affiliates of other small or large banks rather than the number of affiliates of all other banks (results not reported).
As before, we also include a full set of county-fixed effects (see column 4 of Table 6 ). The before positive impact of the number of other banks' affiliates becomes negative and significant, however, as we add these country effects. This effect is somewhat stronger for the large banks than for the small banks but in both cases not significant. Using only other banks' FDI and the country-fixed effects as explanatory variables the impact becomes significantly negative for the large banks and insignificant for the small banks (not reported).
These results are consistent with the hypothesis that the activities of other banks do not capture agglomeration effects but rather competition effects. The more German banks are active in a foreign market (measured either in terms of their investments or their number), the less attractive this market seems to be for further entrants from Germany. The positive coefficient found in the baseline regression is likely to reflect country effects that are not captured in the remaining macro-variables.
In addition to the number of other banks' affiliates, we also include a similar measure for the number of non-banks' affiliates (not reported). This variable comes in with a positive and significant sign for both groups of banks, and the remaining variables do not change. This is an additional piece of information that banks follow firms to foreign markets.
Number of other banks' affiliates and mean FDI
In a final step, we split up aggregated investment into the number of other German banks'
affiliates which are present in a foreign market and the mean amount of FDI of those banks abroad. Results are given in Table 7 . Compared with the baseline specification, we obtain similar qualitative results for the remaining explanatory variables.
These results may be interpreted in the light of the competition-versus-agglomeration debate.
A positive impact of the activity of other banks implies that there are positive spill-overs and thus agglomeration effects. A negative impact, by contrast, indicates that the dominant effect is that the activities of others lead to increased competition. Finding insignificant effects indicates that these effects just cancel out. According to this interpretation, the competition effects arise through similar channels for the small and for the large banks. In both cases, many other German banks which are active abroad potentially create positive agglomeration effects. However, these effects seem to be more important for the large banks than for the small ones.
Again, we include a full set of country dummies to check to what extent FDI of others may capture agglomeration effects. As before the impact of the variables capturing the activity of other banks changes. First, the effect of other banks' mean investment shifts from significantly positive to significantly negative and second, the impact of the number of other banks' affiliates becomes insignificant after having been significantly positive before.
Robustness Tests
The degree of competitive pressure due to the presence of other banks is not only related to the presence of other German banks. Rather, the presence of other banks and, in particular, of other (non-German) foreign banks might have an impact on the profitability of additional German banks as well. The competitive impact of the presence of other banks may differ from that of German banks though. On the one hand, German banks may be expected to have a comparative advantage in servicing German non-financial firms rather than non-financial firms from other source countries. On the other hand, recent empirical findings suggest that nationality plays a less important role in international banking relationships than might be thought. Berger et al (2002) provide evidence on the importance of nationality in the bank relationships of multinational (non-financial) firms' foreign affiliates. They find that the foreign offices of multinationals are more likely to use a host nation, rather than a homenation bank, for the financial services they require. Seth, Nolle, and Mohanty (1998) also find evidence that foreign bank offices do not generally follow their customers abroad.
In order to test better whether the presence of other banks proxies agglomeration or competition effects, information on the total number of banks present in a given country would have to be included. Unfortunately, consistent information on the number of banks is available only for the OECD countries. And, even for those countries, the data often fail to make an adequate distinction between domestic and foreign banks or between domestic commercial banks and savings institutions. Nevertheless, we use that data and find that the total number of banks in a country has no significant impact on the activity of German banks in that respective country (results not reported). Only if both, the total number of banks and the number of affiliates of other German banks, are included in our regressions both coefficients are significantly negative (not reported). Hence, the presence of other German banks seem to matter most in terms of deterring entry.
Finally, we use the number of German non-banks' affiliates in a given market as an additional explanatory variable (results not reported). The positive effect we obtain for this variable survives including country-fixed effects, at least for the full sample and at a 10% significance level. This is evidence in support of the hypothesis that banks are more active in those markets where their customers are. It would be interesting to obtain further evidence on the causality patterns in these internationalisation decisions and on the direct links between banks and their customers, but that is beyond the scope of this paper.
Summary of results
The purpose of this paper has been to test whether there are differences in the internationalisation patterns of small and large banks and, in particular, whether small banks are more prone to locate where other German banks are already present. Finding such differences in the behaviour of banks of different size might be taken as indirect evidence that costs of obtaining information on foreign markets are shouldered more easily by wealthy investors.
We have used detailed bank-level data on the foreign direct investment patterns of German banks. We find that the behaviour of small and large banks is surprisingly similar. This also holds if we include the number of other German banks' affiliates in a foreign market as a proxy for agglomeration. However, the determinants of the size of foreign direct investments of small and large banks differ to some extent if the aggregated sum of foreign direct investments of other banks is included. One interpretation of the differences is that small banks may have their comparative advantages in market niches and that they actively attempt to distinguish themselves from the behaviour of others.
Independently of the different measures we use for the activities of other banks, there is strong evidence that individual banks have higher investments in markets where other German banks are active as well. While this result could be taken as evidence for clustering effects, it does not survive the inclusion of country-fixed effects. If country-fixed effects are included, activities of other banks instead have a negative impact on the foreign investments of German banks. These results are consistent with a competition effect rather than a clustering or agglomeration effect.
If anything, results suggest that clustering might be somewhat more important for the small banks than it is for the large banks. This is because, after the inclusion of country-fixed effects the appearing negative competition effect only offsets the formerly positive agglomeration effect for this group of banks. For large banks (and for the full sample), by contrast, the competition effect overcompensates the agglomeration effect which shows up in a switch of the effect of other banks' activities from plus to minus.
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There are a number of interesting routes along which this paper could be extended. So far, we have restricted our analysis to the impact of other banks' foreign investment on the incentives of additional German banks to locate in a particular market. It would be interesting to extend this analysis to additional aspects of the bank internationalisation such as employment in their foreign affiliates or their provision of services to foreign markets. In addition, it would be interesting to obtain better measures of the activities of banks from other source countries abroad in order to better proxy the impact of nationality for clustering and competition effects in banks' internationalisation decisions. p-values in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% p-values in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% p-values in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
